1 DESCRI PTION STEEL SHEET FOR HEAT SHRI NK BAND TECHNI CAL- FI ELD The
present invention relates to a steel sheet for a heat shrink band
(hereinafter referred to as an HS band) for fastening a panel periphery of
a color cathode ray tube .(hereinafter referred to as a CRT). BACKGROUND
ART A CRT nust be subjected to treatnment for preventing deformation in a
panel face and internal explosion of a tube body because the tube interior
is in a high vacuum state of about 1 -x116''Torr. As one type of such
treatment, what we call heat shrinking treatnment has been done. In this
treatnment, a steel sheet for an HS band fornmed into a band shape is heated
to tenperatures in the range fronmp#8BriprHOQRC for several seconds to
several tens seconds to be expanded, and then is fitted on a glass panel
of a CRT. Subsequently, the steel sheet is cooled to be shrunk, thereby

fastening a panel perip t ﬁﬁ} band subjected to
heat shrinking treatnen ,ﬁ%Lﬁ%?%% ng]% rgﬁsg%(iél{(ggwgheet wth a

thi ckness of 0.8 to 2mm has so far been used because the steel sheet for
an HS band nust be light in weight and have high strength and ductility.
I n recent TRCHNICAIN B¥RIdr to decrease the weight of a CRT, a denand for

decreasing the thickness of the steel sheet 2
The present inventlon relates to™a steel sheet for a heat

shrink band {hereinafter referred to as an HS band) for fastening
a panel periphery of a color cathode ray tube {(hereinafter

referred to as a CRT).

BACKGROUND ART

A CRT must be subjected to treatment for preventing
deformation in a panel face and internal explosion of a tube b.ody
because the tube interior is in a high vacuum state of about 1
x 107Torr. As one type of such treatment, what we call heat
shrinking treatment has been done. In this treatment, a steel
sheet for an HS band formed into a band shape is heated to
temperatures in the range from 400 to 600°C for several seconds
to several tens seconds to be expanded, and then is fitted on
a glass panel of a CRT. Subsequently, the steel sheet is cooled
to be shrunk, thereby fastening a panel periphery.

As a steel sheet for an HS band subjected to heat shrinking
treatment, a plated cold rolled steel sheet with a thickness of
0.8 to 2mm has so far been used because the steel sheet for an
HS band must be light in weight and have high strength and
ductility. In recent years, in order to decrease the weight of

a CRT, a demand for decreasing the thickness of the steel sheet



for an HS band has been increasing, so that the steel sheet for an HS band
has further been required to have higher strength. Also, since it was
found that if the magnetic shielding properties of the steel sheet for an
HS band agai nst an external magnetic field such as geonagnetism are

I nproved, color deviation caused by |landing error of electron beamon the
screen can be reduced significantly, a demand for excellent nagnetic
shielding properties (that is, high sagnetic perneability) has becone
strong increasingly as a TV screen has been nmade 1arge and flat and as

| mages of conputer nonitor have been nmade fine. As a nethod for achieving
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perneability in a magnetic field of geomagnetism|evel owing to the solid
sol uti on sA¥sthgshaaedd wss foupdothay 1£ Aheonagretiic shieb8sng prapeptdpssed a

net hod in ich the ¢rystal grain sj f a Si-containin teel sheet is
oot i zed T then shesinBBROt PR AR M Pandh aSelnsbort | GH SHnal BRGERELS | &
optim zed =Y ' tJ r IJd r ' nmet hod
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magneti ¢ gy MRalding ¥rrior B6tedeEtiren addny ol ghe AbBGen acdif MY ewdwckl t he

method described in JP-A-11-158549 is-that al though high strength.can be
achi eved ignifimantdiyst 4l demand thar f eweelientt ahagpetic |sbigddinga

decreaseiﬁ&éﬁ§¥¥§éé’(?ﬁQ?aQéli%Xgns%agﬂg%igo%egﬁégbility) has become
strong increasingly as a TV screen has been made large and flat
and as images of computer monitor have been made fine.

As a method for achieving high strength and high magnetic
permeability of a steel sheet for an HS band, for example,
JP-A-11-86755 has disclosed a method in which 1 to 2 massd¥ of
Si is contained to achieve high strength and high magnetic
permeability in a magnetic field of geomagnetism level owing to
the solid solution stréngthening ability of Si. Also, JP-A-
11-158549 has proposed a method in which the crystal grain size
of a Si-containing steel sheet is optimized to achieve high
strength and the composition of inclusions is optimized to

‘achieve high magnetic permeability.

A problem with the method described in JP-A-11-86755 is
that either of the obtained strength and magnetic permeability
is not sufficiently high. Also, a problem with the method
described in JP-A-11-158549 is that although high strength can
be achieved by a finer crystal grain, the finer crystal grain

leads to a decrease in magnetic permeability, so that not both



3 of high strength and high nmagnetic perneability can be achi eved.

Dl SCLOSURE OF THE | NVENTI ON An obj ect of the present invention provides a
steel sheet for an HS band, which has high strength and hi gh magnetic
perneability at the sane tine. The above object is achieved by a steel
sheet for an HS band, containing, by nass, 0.005%or less of C, 0.5 to 4%
of Si, 2%or less of Mh, 0.2%or less of P, 0.04%or less of S, 0.2% or

| ess of sol.Al, 0.01%or less of N, 0-0803 to 0.004% of B, 0.005% or |ess
of 0, and 0.002 to 0.1% of Sb, the balance being substantially forned of
Fe. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a graph show ng the

I hi j f
ar aph show e ehoer Bpaf A B RAR g HePRGOFLLEF ol b8 ndigvety O

of Sb; and FIG 3 is a graph showing the relationship between relative
perneability and content of B and B/N. EVMBODI MENT FOR CARRYI NG OQUT THE
| NVENTI ON DISCLOSERE OB THE AINMENITIONON to B that easily forns coarse 4
preci pi tates advantageous in achieving high nmagnetic perneability, and
conducted studies on the achievenent of high nmagnetic perneability of a

B-contai ned stegl, %@ﬁ% t 6% hd %&’él ent E.H\?elfxgi&'?\%r% 2L NGS WE ' Rcet

obt ai ned.
for an HS band, which has high strength and high magnetic

permeability at the same time.

The above object is achieved by a steel sheet for an HS
band, containing, by mass%, 0.005% or less of C, 0.5 to 4% of
Si, 2% or less of Mn, 0.2% or less of P, 0.04% or less of 5, 0.2%
or less of s0l.Al, 0.01% or less of N, 0.0003 to 0.004% of B,
0.005% or less of O, and 0.002 to 0.1% of Sb, the balance being

substantially formed of Fe.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graph showing the relationship between relative
permeability and content of O;-

FIG. 2 is a graph showing the relationship between relative
permeability and content of Sb; and

FIG. 3 is a graph showing the relationship between relative

permeability and content of B and B/N.
EMBODIMENT FOR CARRYING OUT THE INVENTION

The inventors paid attention to B that easily forms coarse



1) Since B, which is effective in achieving high magnetic perneability,
has a high affinity for 0, fine B205 capabl e of being observed under an
el ectron mcroscope is easily yielded at the tinme of slab casting, which
tends to decrease magnetic perneability. 2) At the. tine of slab heating
before hot rolling, the oxidation of B proceeds in the surface |ayer of
slab and thus a B-exhausted layer is forned, which |eads to a decrease in
magnetic perneability. 3) Since B has an4affinity for N, coarse nitrides
are easily fornmed. However, at the time of slab heating or at the tinme of
annealing after cold rolllng, nitriding reaction with Nin an atnosphere
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casting and the formation of B-exhausted |layer or nitrides in the surface

| ayer of slmdgrestist permebbélity ofezBegostadnedriitonl sheel. add ad@isuldn of
Sb at the tinme of slab casting are effectivye. The present invention has

been made BEREEDHIHNI HALNESs MeTBe4OtRHEPAgs. The detail will be
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0.004% S, tpaafestiBA%ms8la Rl gh QA% £k 60 k%ePs,arthpapliecdf being
observed under an electron miqroscope is easily yielded at the
time of slab casting, which tends to decrease magnetic
permeability.

2) At the time of slab heating before hot rolling, the
oxidation of B proceeds in the surface layer of slab and thus
a B-exhausted layer is formed, which leads to a decrease in
magnetic permeability.

3) Since B has an affinity for N, coarse nitrides are easily
formed. However, at the time of slab heating or at the time of
annealing after cold rolling, nitriding reaction with N in an
atmosphere of heating proceeds in the surface layer of slab or
steel sheet, so that it -is impossible to sufficiently make the
most of the effect ¢f B addition.

4) In order to prevent the yielding of B,0, at the time of
slab casting and the formation of B-exhausted layer or nitrides
in the surface layer of slab or steel sheet, a decrease in content

of O and addition of Sb at the time of slab casting are effective.

The present invention has been made based on the

above-described findiﬁgs. The detail will be described below.



amounts of O in the range fromO0.001 to 0.01% were produced by nelting,
t‘hen hot rolled and cold rolled into steel sheets having a thickness of
1.2mm Subsequently, the steel sheets were annealed at a tenperature of
680 to 730C to change the crystal grain size, by which a yield point (YP)
of 330 to 340MPa was prepared. In this case, the content of 0 was changed
by adjusting the degassing tinme after the addition of Si or Al. Also, if B
is added in a state in which the quantiXy of dissolved oxygen is large, B
m ght be consuned as oxides. Therefore, B was added after degassing and
just before casting. Fromthe obtained steel sheet sanples, 25cm Epstein
test pieces wefe gkl JikHRABHERebR I r@lllatd viRehpEBRDAD] 1Mt Bnll @ontdrtt
denotes perneability of vacuunm) in the case where the test piece was
magneti zedft @ 23. 9A/ m (0. 30e). For content of 0., because. a difference
was scarcely found between the analytical v4lu,es.. after hot rolling and

after anneal i ngB-afidedFtrRels COPtaARdari AP0%m S adopt Rt - REAML SHYE the
relationsgipb nrelatiy r a?%l:i y % tent. of Q. . 1, O
denotes s r'rpq ‘e@&/%gnttﬁarﬁen%r?r‘g@g sgc‘fal‘ ‘. %96’2 Heod&e@(}tsésgsgﬁlﬁ‘g%ﬁeca_ _
cont ai ni ngnoAn@L%efoSH -le ranGe ErbRVE2HSL Rl 1018 WREBCHLEAREE ity
of B-added steel closely relates to content of O, and for both of the
sanpl es 6medathgi ningn hoacaso fed ahdAtolahdoDl 84 %ndio sbtéeAisheitghhaelnd i ve
perneability can be obtai ned when the content of 0 is 0.005% or

a thickness of 1.2mm. Subsequently, the steel sheets were

annealed at a temperature of 680 to 730°C to change the crystal

grain size, by which a yield point (YP) of 330 to 340MPa was

prepared. 1In this case,' the content of O was changed by adjusting

the degassing time after the addition of Si or Al. Also, if B

is added in a state in which the quantity of dissolved oxygen

is large, B might be consumed as oxides. Therefore, B was added

after degassing and just before casting.

From the obtained steel sheet samples, 25cm Epstein test

pieces were taken to measure relative permeability (uU/pe: U,

denotes permeability of vacuum) in the case where the test piece

was magnetized to 23.9A/m (0.30e). .-For content of O, because. . = .

a difference was scarcely found between the analytical values
after hot rolling and after annealing, the value after annealing
was adopted. _

FI1G. 1 shows the relationship between relative
permeability and content of C. In FIG. 1, O denotes samples
containing trace of sol.Al, and . denotes samples containing
0.01% of sol.Al.

FIG. 1 reveals that the magnetic permeability of B-added

steel closely relates to content of 0, and for both of the samples



| ess.” The precipitates and inclusions of the sanple containing 0.005% or

| ess of O were observed, and it was found that B existed as coarse
nitrides al nost conpletely. Al so, for the sanples containing trace of
sol.Al, alnost all of oxides were SiQ2, and for the sanples containing
0.01% of sol.Al, alnost all of oxides were Al1203. 2. Rel ationship between
relative perneability and content of Sb Steels containing 0.002% C, 1.2%
Si, 1% MW, 0.07%P, 0.004% S, 0.02%s08.Al, 0.002% N, trace or 0.0015% B,
0.002% O and varied anounts of Sb in the range fromtrace to 0.2% were
produced by nelting, then hot rolled, cold rolled, and anneal ed under the
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for the samples containing 0.01% of so0l.Al, almost all of oxides

were Al,C,.

2. Relationship between relative permeability and content
of Sb

Steels containing 0.002% C, 1.2% 8i, 1¥ Mn, 0.07% P, 0.004%

S, 0.02% sol.Al, 0.002% N, traceor 0.0015% B, 0.002% O, and varied
amounts of Sb in the range from trace to 0.2% were produced by
melting, then hot rolled, cold rolled, and annealed under t.he
aforementioned conditions to 'prepare samples. The relative
permeability was measured by the aforementioned method.
. FIG. 2 shows the relationship between relative
permeability and content of Sb. In FIG. 2, O.denotes samples.
containing 0.0015% of B, and ® denotes samples containing trace
of B.

FIG. 2 reveals that the samples to which 0.0015% of B is
added exhibit higher relative permeability than the samples
containing trace of B, and if Sb in the range from 0.002 i:o 0.1%,
breferably in the range from 0.004 to 0.05%, is added, far higher
relative permeability can be obtained.

Chemical analyses of B and N were made in the sheet thickness



and 0.02% of Sb to which B was added, and it was found that for the sanple
containing trace of Sb, B content decreased to a point nearly 50gm from
the surface layer. The reason .for this is thought to be that B was
oxi di zed preferentially. Also, Ncontent in a region to nearly 30mm from
the surface layer was slightly higher than that in the central portion of
the sheet thickness, and nitriding of B was observed. On the other hand, f
or the sanple containing 0.021 of Sh, peither oxidation nor nitriding of B
was observed. 3. Relationship between felative permeability and content

of B and B/N Steels containing 0.002%C, 1.2%Si, It My, 0.07%F, 0.004%

S, 0.01%sol.A, 0.003% N, 0.002% 0, 0.01% Sb, and varied anmounts of B in
t he rangedﬁnanumxmﬁr@mt&ﬂﬁmmﬁamﬂéayendhneﬂhewamwﬂemﬂpntainﬁn%braceIIed
cold roIIed and annealed under the aforenentiqgned conditions.to epare

sanpl es ' sl PeP28i 9. SP t to whdiche BpVes 1304R% ARSsHE stPBF QUR dPdteh®ht i oned
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test was conducted. FIG 3 shows the relationship between relative

per neabi | ithouwght TtobecitatoB vBsaodi Bied pnefeenBiallyendtlss, H;acrptest
cont ai ni'ng 0.002% 0 and 0.01% Sb, O denotes sanples contalnlng 002@60
and A dendfed S8&FPPBSTERMRIEI ifun 656%; phegsurtace layer was slightly

higher than that in the central portion of the sheet thickness,
and nitriding of B was observed. On the other hand, for the sample
containing 0.02% of Sb, neither oxidation nor nitriding of B was

observed.

3. Relationship between relative permeability and content
of B and B/N

Steels containing 0.002% C, 1.2% Si, 1% Mn, 0.07% P, 0.004%
S, 0.01% sol.Al, 0.003% N, 0.002% O, 0.01% Sb, and varied amounts
of B in the range from trace to 0.006% wére produced by melting,
then hot rolled, cold rolled, and annealed under the
aforementioned conditions to prepare samples. The relative . ..
perfneability wés measured by the aforementioned method. Also,
for samples containing 0.002% C, 1.2% Si, 1% Mn, 0.07% P, 0.004%
S, 0.01% sol.Al, 0.003% N, 0.002 or 0.006% O, and varied amounts
of B in the range from trace to 0.006% without the addition of
Sb, the same test was conducted.

FIG. 3 shows the relationship between relative
permeability and content of B and B/N. In FIG. 3, O denotes
samples containing 0.002% O and 0.01% Sb, @ denotes samples
containing 0.002% O, and A denotes samples containing 0.006% O,



FIG 3 reveals that for the sanple containing 0.01% of Sb, higher magnetic
pernmeability than that of the sanple without the addition of Sb can be
obtained in the range from0.0003 to 0.004% of B, and if BINis in the
range from0.2 to 1.0, preferably in the range from0.5 to 0.8, far higher
relative perneability can be obtained. In particular, remarkably high
relative perneability can be obtained when B/Nis 0.7 . On the other hand,
in the case where Sb is not added, the sanple containing 0.002% O and the
sanpl e containing 0.006% 0 exhibit the respect i ve hi ghest relative

perneability when B/N is about 0.9 and about respectively, but the
rel ative pernea It t_hes t f tly,

conpared with tﬁlgbsa:y Vecag%t g?%?%&eghsa%w %Hft ﬁﬁ'ggnéngo#%%% §8.
descripti wig%rt :hggﬁ@@,@@@%r&:@rablmmtyl f%hn $REROSH itheNs &hSTE R HAuRefnd han 0,
Sb and B. C the content of C exceeds 0.005% carbi de precipitates,

whi ch decrae]als.e:s.onhef rmagqanlbae pbrtemabdlln theTregd drem ¢ @00 diot @n004o% C
shoul d be 0. 005% or | ess. Si: i nproves the nmagnetic perneability and
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is an element that has little effect on.the magneti c perneability and
| ncr eases peraesbridngyhcaudet obtained shentBMhis 0.7. On the other hand,
in the case where Sb is not added, the sample containing 0.002%
O and the sample containing 0.006% O exhibit the respective
highest relative permeability when B/N is about 0.9 and about
1.2, respectively, but the relative permeability of these samples
are not sufficiently high as compared with the sample containing
0.01% Sb.

The following is a description of the reasons for limiting
composition elements other than O, S‘b and B.

C: If the content of C exceeds 0.005%, carbide precipitates,
which dJdecreases the magnetic permeability. Therefore, the
content of C should be 0.005% or less.

S8i: Si - improves the magnet':.ic' permeéﬁility and increases
the strength. For this reason, the content of Si must be 0.5%
or more. However, the content of Si exceeding 4% has little
effect on the increase in magnetic permeability, and causes
deterioration in weldability and brittleness. Therefore, the
content of Si should be 0.5 to 4%.

Mn: Mn is an element that has little effect on the magnetic
permeability anci increases the strength due to solid solution

sﬁrengthening. For this reason, Mn must be contained tomaintain



strerngthening. For this reason, Mi nust be contained to maintain 9 the
strength, but the content of M exceeding 2% deteriorates the magnetic
perneability. Therefore, the content of M should be 2%or less. P. P has
little effect on the magnetic perneabitity, and also has solid solution
strengthening ability even with a ninute anount. For this reason, P should
preferably be contained, but the content of P exceeding 0.2%significantly
deteriorates the weldability. Thereforeg, .the content of P should be 0.2%

r-less. sol.A: sol.A should preferably be contained to decrease O as
oxi des, but the content of sol . exceeding 0.2% increases the cost.
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deterioratles 2ther rimgeeti c perneability. Therefore the content of N should
be 0.01%or |less. Besides, at |east one kind of Sn of 0.003- to 0.-15% and
Cu of 0.05 to ®: Pdhagnlbbttemfentd Otnotpaelvemﬂ:h@ Heomresttiidii tyf, erddes
o B g b B0 bR e o 2D LSRR ELETENL 5 i | o8
i n accor daggsi ! hFBEetﬂi@%eéEsdrﬂvﬁnéﬁ&&d SrAFeraviest ddh@Dhed, but
the content of P exceeding 0.2% significantly deteriorates the
weldability. Therefore, the content of P should be 0.2% or less.
sol.Al: sol.Al should preferably be contained to decrease
O as oxides, but the content of sol.Al ekceeding 0.2% increases.
the cost. Therefore, the content of sol.Al should be 0.2% or
less. Also, in order to stably form SiQ, ds an oxide, the content
of s0l.Al should preferably be 0.001% or less, and in order to
stably form Al,0,, the content of sol.Al should preferably be
0.005% or more.
N: N easily yields precipitates and deteriorates the
magnetic permeability. Therefore, the content of N should be
0.01% or less.
Besides, at least one kind of Sn of 0.003 to 0.15% and Cu
of 0.05 to 0.2% can be contained to prevent the formation of oxides

of B and the nitriding of surface layer, although these elements

have less effect than Sb.

The manufacturing method for the steel sheet for an HS band
in accordance with the present invention is not subject to any
special restriction. For example, after being produced by

melting using a converter, a steel whose composition has been



speci‘al restriction. For exanple, after being produced by nelting using a
converter, a steel whose conposition has been 10 controlled by degassing
is cast, then hot rolled, cold rolled, and annealed in the ordinary
manner. As necessary, the hot rolled steel can be anneal ed after hot
rolling, or a double cold rolling and annealing method in which a process
of cold rolling and annealing is repeated two tines can be applied. A so,
fromthe viewpoint of corrosion resistagce, the steel sheet for an HS band
can be provided with a plating layer of Zn, N, A, Sn, C, Zn-N all oy,
Zn-Al alloy, etc. Also, the steel sheet can be plated with the

or. the plating netal and base
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t hen heated at 1150C for one hour, hot rolle ‘to a thick ness
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obt ai ned hot rQl.l ed steel shegts were cold rolled to a thickness of 1.2mm
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prepared. Subsequently, steel sanpl-e were suab
pass rol | ish@e®f £8A an HS band can be provided with a plating layer of Zn,

Ni, Al, Sn, Cr, Zn-Ni alloy, Zn-Al alloy, etc. Also, the steel
sheet can be plated with the above;described.metals in multiple
layers,orthéplatingmetalandbaseironcanbealloyedpartialLy
or wholly. Furthermore, as necessary, chémical surface
treatment can be carried out on the steel sheet or the plating

layer.

Example

After being melted using a converter, slabs with various
composition which had been controlled by degassing were cast,
then heated at 1150°C for one hour, hot rolled to a thickness
of 3.2mm and '¢diled at a coiling temperature of 680°C. ‘Afterbeing
pickled, the obtained hot rolled steel sheets were cold rolled
to a thickness of 1.2mm, and annealed at a temperature of 680
to 820°C for 60 seconds in an atmosphere of 10%H,-90%N,, by which
steel sheet samples 1 to 12 were prepared. Subsequently, steel
sheet samples 2 and 9 were subjected to skin pass rolling of an
elongation ratio of 0.3 to 1.5%. For steel sheet samples 1 to
12, the chemical analysis of composition and the measurement of

yvield point using a JIS No. 5 tensile test pilece and relative



el ongation ratio of 0.3 to 1.5% For steel sheet sanples 1 to 12, the
chem cal anal ysis of conposition and the neasurenent of vyield point using
a JIS No. 5tensile test piece and relative - 11 perneability in the case
where a 25cm Epstein test piece was nagnetized to 23. 9A/ mwere made. The
results of chem cal analysis are given in Table 1, and the results of
measurenment of yield point and relative perneability are given in Table 2.
It can be seen from Table 2 that the_stgel sheets for an HS band according
to the present invention have both of high yield point and high relative
perneability at the same tine. For the c'orrparati ve exanpl es, when the yield
point is high, the relative perneability is |ow, or when the relative

per meabi | ReFTeabild&Y fdRe tieeCdsgoWheTrs 3 dRcmt BERELPAD BBEE Biecehwas
characterlstlc nQt i eved at he same time. 12 d dl1 O0? NN N
e d W %r#%gy%f 2?'%2“‘ gre Ma®%-c10. aG C Qt6atl{ [LL ~
t6 0. ea E E E EnE FefultER &gh&émﬁlﬁﬂ&u&%@e& 38 f4bLk 10 Bpaa m o
RQ Wacc totolLowlLULUwoO c O c r CO
ti n 0O rnthe coesDIte o0of anchauremen® aof) pidldl Mddrt I&nﬁ I\tren:atvi%c T

permeablility are given in Table 2.

It can be seen from Table 2 that the steel sheets for an
HS band according to the present invention have both of high yield
point and high relative permeability at the same time.

For the comparative examples, when the yield point is high,
the relative perméability is low, or when the relative
permeability is high, the yield point is .low, that is, both of

the characteristics cannot be achieved at the same time.
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Table 2
: Stee,\ilz}'x_eet Skin p?:;oegx)wgation YP {N/mm?%) u’/u0 Remarks
1 - 310 660 Example
2 - 350 750 Example
2 0.3 320 700 Example
2 0.8 330 620 Example
2 15 370 540 Example
3 - 390 830 Example
4 - 340 680 Example
5 - 350 680 Example
8 - 350 690 Example
"7 - 350 740 Example
g - 350 850 Comparae
9 ~ 340 640 Comparative
9 03 310 590 Comparative
9 0.8 320 5 0 Cf’;‘;g;r:[gve
9 15 350 440 Comparative
10 -~ 340 650 Comparative
1 - 350 580 Cl“g::g"e
12 - 350 §10 OO

N mm?)
320 700
3 - 390 830 Exanple
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4 - 340 680 Exanple 5 - 350 680 Exanple 6 - 350 690 Exanple 7 - 350 740
Exanple 8 - 350 650 Conparative exanple 9 - 340 640 Conparative exanple
9 0.3 310 590 Conparative exanple 9 0.8 320 510 Conparative exanple 9
1.5 350 440 Conparative exanple 10 - 340 650 Conparative exanple 11 -
350 580 Conparative exanple 12 - 350 610 Conparative exanple 14 - CLAI M5
1. A steel sheet for a heat shrink band, containing, by mass% 0.005% or
less of C, 0.5 to 4% of Si, 2%or lessiof -Mh, 0.2%or less of P, 0.04% or
less of S, 0.2%or less of sol.Al, 0.01%or less of N, 0.0003 to 0.004% of

B, 0.005% or | ess of O,
' CLAIMS

1. A steel sheet for a heat shrink band, containing, by
mass3¥, 0.005% or less of C, 0.5 to 4% of Si, 2% or less of Mn,
0.2% or less of P, 0.04% or less of S, 0.2% or less of sol.Al,
0.01% or less of N, 0.0003 to 0.004% of B, 0.005% or less of 0O,
and 0.002 to 0.1% of Sb, the balance being substantially formed
of Fe.

2. The steel sheet for a heat shrink band according to claim

1, wherein content of Sb is 0.004 to 0.05%.

3. The steel sheet for a heat shrink band according to ¢laim
1, wherein the ratio of content of B to content of N (B/N) is

further in the range from 0.2 to 1.

4. The steel sheet for a heat shrink band according to clain
2, wherein the ratio of content of B to content of N (B/N) is

further in the range from 0.2 to 1.

5. The steel sheet for a heat shrink band according to claim

3, wherein the (B/N) is in the range from 0.5 to 0.8.

6. The steel sheet for a heat shrink band according to claim

4, wherein the (B/N) is in the range from 0.5 to 0.8.

7. A heat shrink band formed of the steel sheet according

\

R w



and 0.002 to 0.1% of Sb, the bal ance being substantially forned of Fe. 2.
The steel sheet for a heat shrink band according to claim 1, wherein
content of Sb is 0.004 to 0.05% 3. The steel sheet for a heat shrink band
according to claim 1, wherein the ratio of content of B to content of N
(BIN is further in the range fromO0.2 to 1. 4. The steel sheet for a heat
shrink band according to claim 2, wherein the ratio of content of Bto
content of N*(BIN) is further in the ysange fromO0.2 to 1. 5. The steel
sheet for a heat shrink band according to claim 3, wherein the (B/N) is in
the range fromO0.5 to 0.8. 6. The steel sheet for a heat shrink band
according fo ¢lai 4 erein.the (B/N is in the range fromO0.5 to O0.8.
7. A heat 1Es Tk %]}i%odﬁ\(l)%?@&‘soflt e%st eel sheet according - 15 - to any one
of clains i to 6. M3 E



